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(57) Abstract 

Ligands of nuclear receptors PPAR's (peroxisome prolifcrator-activated receptors) which are compounds selected from the group 
consisting of ascoftiranone; and ascofuranone homologs and ascochlorin horaologs having at least an orcyl aldehyde moiety wherein the 
hydrogen atom(s) of the hydroxyl group(s) at the 2-position and/or the 4-position of the orcyl aldehyde moiety are substituted by Ci 15 allwl 
C,.,5 alkenyl. CHjCOOH, CH2C00(Cm5 alkyl), C(C==0)(Cu,s alkyl). C(=0)(CH2),.,5COOH. nicotinoyl, isonicotinoyl. etc. Thes^ ligands 
are usable m preventing and/or treating diabetes; hypertension or cerebrovascular disorders; arteriosclerosis; complications of diabetes; 
chronic inflammation; cachexia; digestive cancers, etc. 



T 7s ziy J J 1/ (Ascofuranone) ; ^xy^\Z.T ^ y y j :y Wi^^y^ li 
T 7.:=^ ^ XI \) :y (Ascochlor in) f*: o T . fl< h ir )V 

A {lL(Oi\^m^(OiK^t> , C,^i5T/U=^/U^L<(iT;^>rz^/l., CHz 
COOH. CHzCOOCi-isT/l^^^r/I/. C(=0)C,^i5T/V:^yl., 
C (= O) (C H 2) .^.oC O O H . ^m^y^yu^ ^ y - ^ J ^ 

:^:3ei/y-Aig5i|^jj^;;^f^g^^ (peroxisome prol i f erator-act i vat 
ed receptors)) O y ;(f :x K ^ ^ #t 6 o 

/ X ?^ iSK CD «> id , ^ ffl -r 5 ^ i: ^ 5 o 



AE T7:/BfiS«fB 

AG T>'f4<fr*^—'^—Jf 

A L ryl'/<^T 

AM rA<^=.7 

AT :f-xhyy 
AU xh^yr 

Az r-e^^<-f V 

BA sKX=T--^>/l^5'«=fe'+ 

B B /«^x< 

B E ^A^^— 

BF -/A^^-r-vr)/ 

BG 'y}y^1S^)T 

B J -<'^:^ 

BR ^=7i>A' 

BY '^y-rt'— 

CA 

CF 

CG n:/!/- 

CH 7.^7. 
CI hi^:J?T— A' 

CM :3&>/V'-> 

CN t>@ 

CR 3;^^ • 

CU ^^w< 

CY 4f-ya^ 
CZ 

DE Y^y 

DK ^l^^-^ 



DM 




KZ 


DZ 


LC 


EE 




L I 


£S 




LK 


F I 




LR 


FR 




LS 


G A 




LT 


GB 




LU 


GD 




LV 


GE 




MA 


GH 




MC 


GM 




MD 


GN 




MG 


GR 




MK 


GW 




HR 




ML 


HU 




MN 


I D 




MR 


1 E 




MW 


i L 


^ ;^ 7 


MX 


1 N 




MZ 


I S 




NE 


I T 




NL 


J P 




NO 


KE 




NZ 


KG 


:^A':^[f JX > 


PL 


KP 




PT 


KR 




RO 




R u o i/r 
SD 

SE -xi^i— 

SG V^jt/^— /I/ 

sr T^^^oLZLr 

SK 7.xi^7^T 

S L v/a:^ ♦ U:*-^- 

SN ■\^^iSiK^ 

SZ JX^v^^VK 

TD ^-t-K 

TG h-=r- 

TJ ^V?:^;^^'>' 

TM 
TR 

TZ ^'VlTnT 

UA 

UG 

US ilea 

UZ •^X^:*^^^^' 

VN ^Tzc K-^A 

YU rL-=f-;^^./^r 

ZA mr7y;<r^^s 

ZW i^l^/<zf3L 



wo 00/59563 PCr/JPOO/01497 

m m m 

^F*3 U -t T'tJ' -PPAR ©ir^ ^)i1>\i 

5 ^m^m 

*^BJ«, feF^ U -fe^iJ' -PPAR (^U:j!?>HRtX PPAR U-tz:y:$'-©U;i?> K 

10 

mr^^:^zLXAO)mwmts\z-on. '^o:)i^mmmzimmm^$>^zti)^t> 

^{C3ifi^o#^M{c^^L> ii&T(D^m^m^m.mn > h a-jir^ z. t 
iz^D^mi^m^mmr^(D-i!$>^. m[^v-tzr^-^u-}i-r^-DNA<D^m 
20 *ie>. mm±zf^'-<Dmmiziis<^^mm^&^z.ti!)^m^f}^z:^tirc, z 
nio(omm^^)v=^>f)mmmmiz\tfti^^m-f^ftt(>\zit. mmm^mmhm 

-t^tz.}i>\z\i..--o(D^^-:t^-n±ii'^^%\.-z^-{-^-^^m^^^ 
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wo 00/53563 PCT/JPO0/D1497 

ifXitm\ UhhEi^V^J-i HXUizy^-(RXR)iii¥«n-S1^I^U-tr:/:^ 
aK(VLDL)*<£T$US.'^l3 3^ o z: i: , ^il(I^^©SiiMliI{b5^1l#*5#jjn 

*^'Z^'rhhBMmxt£f)^^rcrctt)X^^, i7ny^:/u-h^B.m\z^^v 
25 Tzmmmm'/i^i^it. mmoi^mmmzm^t>^mmf3immf)^hrcio-^nx\^^rc<D 
x$>^. 
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wo 00/53563 PCT/JPOO/01497 

tmrnx^tzo o^o. ^"ciy ^ zfi^-vms^(D^Mw\mmim\ziin^-( 

hfz (Agr. Biol. Chem. 46:2865-69, 1982). 1980 ^f^^^^tA-S ^0*^0? 
ifffi^n^. 5l#MViT hD5^>J:$'\/>, \^^^0^'/>. □v^U^V/>7i<i: 

© TZD ^m4^dtia^$n. iimmmm(Dfhm\t^>xv>^mmf^^^mu 
20 ^^tTs TZD ©aimjcck oisa^jS;ifc. TZD (Dmmmmw±<TmT' 

^y-^'^U-h^'oTmmf^tl^tZ.^t^ib. TZD PPAR ©U:i?>H<i:L 

Tm^i-mm<D^m^mmvx\^^^p}mm^^m-^nrz(Dr$>^. ppar ttt^:? 

/1-:t^>'V-Aii5g?PJ;S:^14Uir:7^^- (peroxisome 
proliferator-activated receptors) <i: WtlS 'J-try^S'-g^T^'So ^D^^yi/ 
< htSI5lJ^WtC^^ffl(D<b^^ig=&W-r§ TZD tiia\z-D\,^Xh. '^m(DZttji^i 
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wo 00/53563 PCT/JPOO/01497 

TZD (Di^mmm\tBMmmmr$>o. tzd itB^mmmzgrmiz^mt^ 

^Miizf^ -PPAR r ^SttibT S U > K T S ^ t *«HJ e. $ nfc . Zi 
^ <i:®:fe»1tJg|»K7&tpPAR:7 7$U-©U^>HT*SJ:<i:36t^f,;!IM'$n. 

15 ppAR-cBP ^^'bt-rMmmm^it<D^mm^mB^r^zt\z^K>.mm.- 
m\zisi-f^:L^}i.:if-i^mmmmm(D~^7i}imiE>^^tuK), mm^^-T.tLrc ' 

TVi^. PPARtc:Ji=am*0, PPARa«ittTlffiaBiafC^J':*&U, PEAR0(i 

20 rc^^^mm^^m\zmmi.m±itLtz.mmm\t. y^^ ><h^ 
{cMLj;^. i!m^a\mm\zn.^-r^iL. %wm\zm^^)\^n-7.(m'o'^ 
w^^'(mm'^^mz%m.-x\^^-ctii^^^tvz\^x. iin?,0iiii§t^su 
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wo 00/53563 PCT/JP0D/DI497 

Ricote et. al., NATURE 391: 79-82, 1998 ; C. Jiang, A. T. Ting and B. Seed. 
NATURE 391: 82-86, 1998). :in<hit. 1Stt«<h PPARr <Dg|^tCji.=^$^ 

Tfcw^T^s. 0kmmm\zmmbtcmmt'^^ nyy -i^\t. Tm-a. il-i 

±.m<OWiX\t. ^mt-^^uyy-'JOmmmz PPARt © U ^> h-^^-5#X 
ilH^ AP-l,STAT2SfclX NF-kB tU^mzm^r^Z.t{Z^r).i}km\&-^-( h 

mnmm. mp^^j'ff^-vFARr'&mmtr^zit\z^r)iL.i&. Tmai^ 

J;S3#^^ttl^-r h:^'i'>oM^«i$!l«, PPAR/6^*#Stc^:^LTVi-5i(jM®ll:© 

mmm^^m^. ^^^bv :i--^^izi^^-^n^mi^0k&Rzsm'&mm 
20 'b-r':rax^^^>z^>(Dm±^mz$>^, i^^^v. ikmajmrnt-r^MmTit. 

"iSLWl^W:tcLTl^^^:it\t. TNFa^^VHi IL-6 ^)-fy^-\znr^^y ^ U 

tt^'^hm^^^x'^^.^M0km(Di^m\z^t>n^$^7.y'u^ \ijhmf(smm\it. 
m\zm4tmm^^mti^^f}^iox$>^, ^i^mfhm(orztbiz\t. ik^m-^^ 
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wo 00/53563 PCT/JPOO/01497 

®^iJJ(R. Ross, New Eng. J. Medicine340: 115-126, 1999^)d«j£< jic^$tl5 

5 ^^m(Dm^mm\t^mo tnf ^m^v. m^izmmmtmtti^m^o 

^ti^^i^^r. :j^^)v^-/^y>7.f)^M\zmitLMm\zMmLx\$i<. ^ntt 
^iz. ft'^mhiSTFt^on. Bmm^mmmu ujM&igiibT^fr 

it. m:»>mm<Dm^\ztox>^^mT$>^, m^$>^ztiz, ±mis><Dmmit 

±m:^>(Dmmiz^mvrcYTAR\t. '):^>\^\zj:r)mm\:-^nf3ii^<Dx 
Tma<Dm^^mmx^:f3i\^^<Dxh^. ^ommizit. izmfs>mm\zvFARr 
15 .©u:«f>HT*s-y-u>j$^-;^<£#^§t, 'n^a<Dm±^miL~mm\zn'^ 

^^^^^^u^^^^yi^xD^^^^mmr^rabmizn^-r^zumLi^K 
^<^^^itmmm\z^ii^^mm±'f^-i}^S'm\zBm-r^mi;\it^-^^x. 
mm 'J'f:f^-:^mmmm<D^^^umr^\z\mmiz Lx-^^^umo^^mmu 
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wo 00/53563 PCT/JPOO/01497 

^^r^mn<Dm\^0im^mmit. s^®4i£©K(QuaiityofLife; qoD^mm 

/jMdifsg. m^mmmm0k:BLZ^mmmiii0^{i^^0km\zM-r^fkm\t. wi 
mmmz^^ QOL is.Tuv\zm^0^mt:ihmt^ztmM^m<^(Diiimf)^ 
M*ns. 4-^, niiikm\znrm0kmtLXFTARrm^>\^^^mmm 
10 nommtLxn±-r^z.t^ifmtnx\^^^o 

ppARr t-\^ny^-7-:^m^L. m^Tmm(D^m^mmvxi,^^^mo 

± y 37 -RXR O U > K n M«l^?B©f^|»S#lc^ t J; ^ ;5:f^ffl 

nfe. (Nature 386: 407-410, 1997^). ^<Dm^\tW!^m^Blkm. ^tJ^v^ 
15 M;a:t*©t&SlcmtLTPi^«fWl/5^y-1' KM^{*:LG100268Rt>*LGD1069?5^\ 

mm^mRxsmm^mzii\.^x. iimmmmxm^Tmm<D^m^mm-r^;i ■ 
t. ( 2 ) T&^^mmmmm-^ o x ob/ob rzs db/db icm p^-^ts » -r >x 'j 

c ( 3 ) ^n^*n#3!6-e«^?!a;&^^3it;icvi/j>aw5^y Hsg^^:^ tzd $r 

20 #f ffl S-^-r § <i: RXR 0 'J > K t PEAR r © 'J :y > K « in vivo :R in vitro X 
^^i^m^^ttm^VXl^^^, LA^L> |pl-®<b-&tl75^KXRRlXpPARM'J 

iryiS'-o vis>]it Lxm<-^tm\z-D^^xit. zn^xwR-^ntz z.t%, 

25 9^BM(DmW 

^mm\t, ^m^mBRumm0km<Df^mRU/^m\zm^f3:^m^^mrrz 
^\zm^b. 77.u^uy)y. ^<r>mm.\t^m. ms\z^Mommm-^ibti:b 
m-fy^ i^mitntz u^y^\^xv± -f^-izm-^t^ u > k ^^izmtamLtz 

(#^¥1 0 - 3 7 7 9 0 5^, RZSmmmrCT/J P/O 7012). 
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wo 00/53563 PCT/JP00/DI497 

"tmmm^ ppar r^j-ty^- \zi&^ i^^B^^ommmr^ c t ^mM.r 

<^2iiLRzs/^tiit4iiL<D7^mm^mi^mz^ommvrcmmm^. ppart u 
^':^^-izhf^^L^&^<Dmm^mmr^:it^^M.Lrz, z.o^ouit'^m 
mmiz~-o0mm^^i''-(D^j:fi>\^tLTmr^^tit. m^. 

nm^^m\z^^]immmmt:^nmmm ; mjisL&mx\mmmm l-bm^ 
mmmi[M^^tiWiWMim m^m^mm : ffii, wn, wsi, msr 

m.mPh(D-Bm\zi2m^<odh/dh'^ryx. iom<Dmmi!}^i^U]kL, -mow- 
i^ismm^^ 720^740 me/di\z:^^^o\z-miz^mc, -m^nmm. mo-m 

^-^Pi \t 60 mg/kg ^-B-|Hli^PS#Lfc. ♦ : 

^ : **P<0.01 and ***P<0.001, in Student t-test. 

0 3 it^m-i tit^!^.25 (c ct^ NOD T-^x© I mmmm^m^^m^^^^ 

^^-r. ♦ : nmm. a ^t^m-l © 25mg/kgg^, □ : © 50mg/kg^, 
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WO00/S3S63 PCT/JP00«)1497 

L<«T;i>^-;k 7U-;k (c^-Cs) 7;i.:^;i.7'J-;k -ch^coo 
-CH2C00 (Cj-Cis) 7;i.:^;k -c (=o) (c,~Ci5) T)\^^ 
15 ;k -c (=0) 7U-;k -c (=o) (0,-0,5) 7;i/4^;u7U-;k - 

C (=0) (CH2) i^isCOOH, :=.::i'^y-{)VlL\t^V-zi'^y^}Vi)M^ts. 

)\^7)w\im^^^\.. t)Vi^)V7)W\Lvn^(o^^m\z\m^tmm m 

7i\t. ^^tb, 5M«7xni:7Dij><h|5|<$c i T^oTfcJ: 

<v HT^-pT'bJ;< (c:®<J:#7Xzii^DiJ>ISlt^b^i|&tti^Ci:t)^§) , 
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wo 00/53563 



PCT/JPOO/01497 



O 



OR 





R'\t. H. - (Ci-Cs) 7;WUX«T;U'^:::;k X«-C (=0) (C^ 
~Cs) 7;i/+;i'"t?SD ; R'^fi, H, - (Ci-Cg) 7)\^^)lX<,t7)l^-Jl. 
-CH2COOH. -CH2COO (Ci-Cj) 7)1^)1. -C (=0) (Ci~ 
C5) 7)V=¥)V. -C (=0) (CH2) i^gCOOH. -ii5"/<;i/XJi<V- 

*%HJ© PPAR O U > K «, e^T^-^tf. 
7;^37 7y>ROT©SI«*^> Bp-fe. ^ (1) : 




CI 



R, 



R2 fii # 
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13 
14 
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•CH, 



H 7:^37^/ >(AF) 

-COCH3 4-0-7±^)l^mmf^ 

-CH3 4-0-/^;i'AF 

-CH3 2A'i^)^^)VAF 

•CH3 4-0-^5^;k 2-0-7-fe5^;l/AF 

-COCH3 2-0-;<g=-;i/, 4-0-7-fe5";l'AF 

H 2-0-;<9^JUAF ffm^<^ 

-CHjCHs 4-0-X^;l/AF 

•aUyl 4-0-7 'J ;UAF 

-butyl 4-0-:^5=-;i'AF 



-COCH, 



-CH3 
-CH3 

H 

H 

H 

H 

H 

H 

H 

H 



-CO(CH^.,COOH ^Simit^^ 



•iso-nicotmoyl Wf^ft-n^l 



-CH2COOCH3 



-CH2COOH 



-nicotinoyl 
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77.3^DV>RU^<Dmmi^. m-^^ (2) : 
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E2. 
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R, 


m # 


16 
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Aascochlorin (AS) 


17 
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-CHa 


4-O.MeAS 


18 


■CH3 


•CHa 


2.4-diMeAS 


19 


-COGHa 


•CH3 




20 


•CHa 


■COCH3 




21 


-CH3 
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22 
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-CH2CH3 




23 
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•AUyl 




24 


H 


-butyl 




25 


H 


-CHjCOOH 




26 


H 


-nicotinoyl 




27 


-CHa 


•CHjCOOH 




28 


•CHa 


■CHjCOOCHjCHs 




29 


H 


-CO(CH2)2COOH 




30 


H 


•iso-nicotinoyl 




31 


-CH, 


-iso-nicotmoyl 
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77.U^ui)>mmit^<^. BP-^S; (3): 




R» 0 





R2 


R3 


32 


H 


H 


33 


•CH3 
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34 


-COCH, 
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ms, ^ (4) 



PCT/JPOO/01497 






R2 


Rs 


35 


H 


H 


36 


-CHa 


CI 


37 


-COCH3 


CI 


38 


-CH3 


H 


39 


-COCH, 


H 




10 ^ (5) ^)V'y)V7)V9\iY2&M(D7mm(DU\t. - (C1-C5) 7)V 

+;ux«7;i^y-;k xti-c (=0) (c.-Cs) 7;wn!g^snTViT 

fcJ:< ;R2«. H, - (Cj-Cs) 7;WUX«7;i'^-JK -CHjCOOH. 

-CH2C00 (Ci~C5) 7;wk -c (=0) (Ci-Cg) 7;^4^;K - 
C (=0) (CH2) i^gCOOH. z:=i^y'r;i^X«-i'viizi5"y'f;i,T^0 ; 

20 

*!^BJ(^^b^tltt. ^t^M Ascochyta viciae E^^mt^b d i: IC i 0 

12 



wo 00/53563 PCT/JPOO/01497 

-Aifi 1972 ^izm^Ltz^^m Ascochyta viciae f)m^-r ^tn^^m 
(Tetrahedron Letters No. 25, 2541-2544) T, :I^Mit7X n 7 ^ 7 > <!: m^iZ 
7Xn^aV>^hm^t^. --15. 7;^3^nU>« Ascochyta viciae i^^^ 
\Z Nectria coccinea. Fusarium sp., Cyhndocarpon luddium. Cylindiocladiuin 
ilicicola, Cyhndrocladium sp., Verticilliuin sp. %(O^^M1fiM^'t^Z.tf)'^ML 

75:Vi, 77.nyyJ>\t Ascocyta viciae fc4#SW?^C^I»3ltfT^5. 
xkKD77.Zl7^y>«. 77>:37^y>^tt}j^tlS«i:LT, ^(^xh^A 

?!>^-^#^. ^fe. 7v;Hb, 7;WHb$nfc5'tHD77>ni' 

379/ >, Mmc-€-ne)©i^«<*:o7s^;wb, 7;wwb©;fe*fc'fefflvisc 

:/t^OcDM^HSrLiV\ 7x-;k hU;k =^^vU>'K b*7x3:;l'. :)-75^;k 
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PCT/JPOO/01497 





OHC 
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«'J-t:y^'-PPARri'J:«>Kt®ie^Sa[R-rsc:iAtiJ-*»ori».50-e. 




CI 
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PCT/JPOO/01497 



2-0- 7;i/4^>)l/x b H □ 7 X 3 7 7 y >g§^^ 

7 X 3 ^ o u >3s^j>'77> □ 7 7 y >mmmm^ l tc ppak r u y ^ - © x 
;^iHiiiTtcJ:^^i^*^f>. :t;u^/;u7;i'xt K2&c^7KMStt, 'J-fe7'^-ga<h 

07j<Kai«:7;WWbL75: 2-0-methyl l^##:«S<b-&trJ: 0 PPARr 'J-fe^:^ 





2fi:o*KSt>7;i'4^;Wfc$*i.5. 




CI 
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m. 

fli»<^r{ST$-B-^f^ffl?r^-r;it<&$g^Lfc (J. Antibiotics 24:^ 681-686, 1973 
5 RZSjpn. J. Pharmacol. 25: 35-39. 1975). ^ >^\Z:^mM^<bit. i^jfilff^©^ 

DOCA iftifiiJE^ y h izTT. nyyy y^ma^^T^ .t, jfaffi©±# 

itmmLtji\,^i)^'bMwm<Dmi^^^m-^'^^:it^m^vx\^^^ (Eur. j. 

Pharmacol. 69: 429-438, 1981). TXH^^y >j!>t)^1f ZlOck^^^Cf^ffl^&^T© 

10 yT^'j-\zmt^FFAR<D^jii>\itLTi^mL. 'ABi^mo^m^mmr^ 
z.t\zj^K)±B(Dr^m^^mi'Xi^^:it^M.Lrz(Ditz:<mi5.<D;itx$>^. 

^siT RXR;5:vi VRARm^m&:t:mmL:ft^xi&m^<D^^^mm'^wmzm 

7.-u^y^>m. (RAR) u-fe:/^«-*fi§tt{bL;iVi. t;^zi>7du >©;i-ju-> 

20 U."feyiS'~7.-A-7T5'j-lCSf § PPAR RlX RXR ©jR^^^Stt-fkU ^ 

j^j:ne>©^at^#fr§3^adt*tf e,ns. $ 6>tz ppAR7&«#^«t5g^-r§^ 

5. m^4^6«){c«ppAR75>'#fi{c^iir^*^(Dmi§:tf>]s^OTnicisifi|i-r^s 
mmcommz^mzmmxt^. ^tz. *^Hjo^b^!^«. ^asa^Rt/mi^i:: 
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TZD© J; -5 iz^^mwiim\zmmt^p?ARr rzn^m\i<t'r^^^&o^ u 

PPAR «Jfill=¥?IMjiaH^^LTVi§©T. PEAR 

B^^NF./cB SMi>$-e:, JfilW©1itt|Jl3te3S:#*^»3^T#^ (B. Staels et al.. 
Nature, 393: 790-795, 1998 0 , *lT!igfC:*^7!>it>§{b^#I«Tx^ 

ICjiVi*t3^5;fc«)tSt>ns. -TtSi^d"^. TZD5^«PPARr u-fey^f-^e^t-fb 
15 Ufeb'T^7*^A{C,^-S)/t<i^^L?5:Vi©lr^*L, ^^BJ^fb'&^tt in vitro 

ppARr ')±:f^-\zm^t^. 

mm 

20 ^M(o^^m^'vn&<Dm^rz\tm^f3.m.mm.^mo)m'r^mmt lts-^ts c 
«eoT«-^«. mxitmms mm. mi ti-f-t)m. mm. mm. 
mmm. %m. ^^j-j^m. u-i^aym. j:7uv-)m. ^mm. ^Mm 
tj:a<D^otmw> ^mw. mm^miBm^rz\mw^^mmT\ m^uma. 
$mut.tc\tmmmz. ttf^bKitmrnumm^imtiz^^L^^mm 

mmm^^u:^^m(Dit^mi!}^^f3i^ . ^^\z^0m<Dimmmm^. m.w^^ 
xsmmmmtsia^^:^Lxh^\,\ -mzmm±n^L^^mm\t. tst^v 
^^tr^mmizjt^cx. *^Bj©^b^i^^*^ i-es mm) mm^ 
^^^int)^*5 99~i%^#bTVi^o ^(D'^mt. mmmmmsxtLx:^^^ 
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a kg &rc 0 T 0.1-20 mg/kg 0 > L < 0.2~5 mg/kg Tfe^o 

'^mfi^MommM^m^Tmmr^. 'to^^'^tmmit. mm. mm. im. 
.t}':f±}m. mm^^zs^tnmmua(Dmf^^t^, mfSimmm^ftitfimo) 
^<D^z>f3immmt:^^BM(D^t^<^t-m\z%m. i^=L-i7 

mm±xmzmwu::t\t. :i^^m<Dit^mi)mi^<D}^rm7i^^x$>^^t\z 
\zmmt^t. m^±jv)7y^j--cMm\zm-^M:^^ibx$>^, tkchj^is 
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d i:, i-?jj::b-^, ( 1 ) y^tm'T-^mmr^^mm^jAi-f^rztbun'fitr^ z. t 

\mmmm<Dmm^\zm\riL^. mmmm,p^x\vpL-f-z>mim\zmmhx'^m 
^nwt^. $ ^\zB^m^mn.o^mmm-is^:L:^)v^-mt\^xm(DmM\zm 
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10 KD77.n:7^y >irA<D^z> iZ^J^Vfz. Ti^miti- h U '^7 A 0.16g (4.0 mml) 
^flft-r :t >7K 0.7 ml izmMl^. 7mX}%mLm^ <b Agm, (O.34 g, 2.00 mml) 

U 7 ^ y >(0.2 g, 0.476 mmol)© v:t+1t>^SK (1.4 ml)^m^tZo KJ^m.^!^ 
^^WVE.mfm.WLtcm. *-v:t^1i->^^W(l:l)T«L. -fe^-T 

V U ti^)V][ii ^ PV h ^^7 w v^:? p;^ ^ >: 7-b h >(60:1) 
tCj;0)^iS!LT7^t KP 7X117 7/ > 0.047 g (iK^24%) 

ISB.S-WO.St: IR (cm-1): 1680, 1635, 1555 'H NMR (ppm): 1.35 
20 (6H, s), 1.82 (3H, br s), 1.84 (3H, br s), 2.13 (2H, br t, J=7.2 Hz). 2.33 (2H, br q, 
J=7.5 Hz). 2.60 (3H, s), 3.40 (2H, d, J=7.2 Hz). 10.14 (IH, s), 12.69 (IH, s) 
"C NMR (ppm): 12.93. 14.44, 16.13, 22.03, 23.03 (probably two overlapping 
peaks), 27.05, 38.29, 88.10, 98.52, 113.14, 113.59, 114.21, 121.90, 125.76, 
135.03, 137.71, 138.12. 156.17, 162.15, 184.66, 193.30, 207.20 TtM^m H 
25 mm%) C. 65.88; H, 6.54. tt#M(%) C, 65.94; H. 6.50 

A. 4-aEthoTvcarbonvlme thvl-2-amethvlascochlorm (1) : ik-^fe 27 
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y^miti- h 'J A(60%, 23.1 mg, 0.578 mmol)^'^>i5' >T^#^,DMF (1 ml) 
\ZM^ Vfco Ztl\Z 2-0-methylascochlorin (0.220 g, 0.525 mmol)© DMF(2 ml) 

M?:?STL, ^iaT3 OM#Lfc^, :^P^ g^^X5^;K0.0641 ml, 0.578 

A^n-^hif^y^- (SiOjlSg, '\+lJ->-i^iEX^;U) {CJ;0«S{LT0.204 
g(77%)© (1) ^ntc (MfiJteilfftt^tlK, as a colorless gum) . 
IR (film): 1765, 1713, 1694. NMR (CDCl,, 500 MHz): 0.70 (3H, s), 0.80 (3H, 

10 d. J=6.7 Hz), 0.83 (3H. d, J=6.9 Hz), 1.31 (3H. t, J=7.0 Hz). 1.58-1.67 (IH, m), 
1.90 (3H, br s), 1.90-1.96 (2H, m). 2.34-2.44 (3H. m), 2.63 (3H, s), 3.65 (2H, d, 
J=7,0 Hz), 3.88 (3H, s), 4.29 (2H, q, J=7.0 Hz), 4.61 (2H, s), 5.39 (IH, d, J=16.0 
Hz), 5.46 (IH, t, J=7.0 Hz), 5.89 (IH, d, J=16.0 Hz). 10.42 (IH, s). ESMS 
(electrospray mass spectrum, positive) (m/z): 505 {(M+H)*, CjsHaTOg^Cl + H*}, 

15 507 {(M+H)*, C^gH^Oe'^Cl + H*} 

B . 4-aCarb oxvmethvl-2-amethvlascoehlorin (2) : it^<^ 27 
±IHT#e»nfc(l) (0.207 g, 0.409 mmol)^^i5' y-;|/(6.2 ml)H^^b, 20% 

MK:^7'j':7A7K^^(imi,i.45mmoi)$iin;^T. Mui^ zmmm^vrc. K^m 
20 $ 3N mm^ pH2 izmmbtzm. x-T-;n!am u/c. ^m=£7Jc, mm^mT^ 

^L, BW^zy^Jti'y)\^t)9A^a'7hifyy^- (Si02l5g, z^^ua:^^> 

-pt ^ y -;i/) \z^ mmvx 0.122 g (63%)© (2) ^nft m^^mm^^n, as 

a colorless gum) . 

25 IR (film): 1715, 1696. NMR (CDCI3, 500 MHz): 0.70 (3H, s), 0.81 (3H, d, 
J=6.8 Hz), 0.83 (3H, d, J=6.8 Hz). 1.62 (IH, qd, J=13.5, 6.0 Hz), 1.91 (3H. br s). 
1.9M.97 (2H. m), 2.34-2.45 (3H, m). 2.63 (3H, s), 3.62 (2H. d, J=6.9 Hz). 3.84 
(3H, s). 4.65 (2H. s). 5.42 (IH, d, J=16.0 Hz). 5.43 (IH. t. J=6.9 Hz), 5.89 (IH, d. 
J=16.0 Hz). 10.42 (IH, s). 
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mm 3 

4-6>-(4-Carboxybutanovl)ascochlorin (4) : -fbg-'fe 29 

ascochlorin (0.150 g, 0.358 mmol) SrMTKtf U (1.5 ml) iZ^Ml^. 4-v 
5 ;<^)IT2. y tr ij >'>(4.4 mg, 0.036 mmol)t^)V^)VmM7m(0.049 g, 0.430 

yy^- (SiOjlSg, ^*1i->-||ifX5^;i.) let OltlSiLT 0.081 g(42%)0 (4) 

10 ^mBm^BtLxmc, 

mp 120-123t: IR(KBr disc): -3000. 1771. 1711. 1649. NMR (CDCI3, 
500 MHz): 0.70 (3H. s), 0.81 (3H, d, J=7.0 Hz), 0.83 (3H, d, J=7.0 Hz), 1.59- 
1.66 (IH, m), 1.88 (3H, s), 1.89-1.96 (2H, m), 2.12 (2H, qui, J=7.2 Hz), 2.34- 
2.45 (3H, m), 2.55 (2H, t, J= 7.2 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.2 Hz), 3.42 
15 (2H, br d, J=6.0 Hz), 5.35 (IH, t. J=7.0 Hz), 5.39 (IH, d, J=16.0 Hz), 5.87 (IH, 
d, J=16.0 Hz), 10.30 (IH, s), 12.54 (IH, s). 

mm 4 

4-aisonicotinovl.2-amethvlascochlorin (5) : it'^^ 31 
20 2-amethyla8cochlorin (61.3 mg, 0.146 mmol) ^i^TKtTU v> (l ml) (Cjt 
ML. mt^ )\^mMm. (71.7 mg, 0.403 mmoD^JO^fc. 

25 tiyjlti'yAi^n'^hifyy^— (SiO^iOg, '\^-tl->-i^^x9^;w izJ:K)^m 

LT69.3mg(90%)C^ (5) as a colorless gum) . 

IR(film): 1760, 1710, 1700. NMR (CDClj, 500 MHz): 0.69 (3H, s), 0.76-0.83 
(6H, br), 1.59-1.64 (IH, m), 1.65 (3H, br s). 1.85-1.96 (2H, m), 2.32-2.45 (3H, 
m), 2.67 (3H, s), 3.39-3.50 (IH, br), 3.50-3.63 (IH, br), 3.88 (3H, s), 5.29 (IH, d, 
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J=16.0 Hz), 5.34 (IH, t, J=7.0 Hz), 5.82 (IH. d, J=16.0 Hz). 7.79-7.99 (2H. m). 
8.87 (2H, m), 10.49 (IH, s). ESMS (electrospray mass spectrum, positive) 
(m/z): 524 {(M+W. CaoHa^NOs'^Cl + H*}, 526 {(M+H)*, CsoHa^NOj^Cl + H*}. 

5 gi^5 

4-Q-Isonicotinovlascochlorin (6) : it'a^ 30 

ascjochlorin (0.200 g, 0.494 mmol) €;4|l7KtfUv> (l ml) 

-f )VimM (0.242 g, 1.36 mmol)^Jn;^7t. R)m.^mMrn Zmm. 

•r;i/*^^>M^rB-rs::tlCJ:0i|tMUT0.199g(79%)O (6) ^U'&^^tX^X 

mp 119-121'C IR(film): 1752, 1711, 1642. NMR (CDCls, 500 MHz): 
15 0.68 (3H, s). 0.79 (3H. d. J=7.0 Hz), 0.81 (3H, d, J=7.0 Hz), 1.59-1.65 (IH, m), 
1.68 (3H, br s), 1.86-1.96 (2H, m), 2.33-2.44 (3H, m), 2.69 (3H, s), 3.34-3.46 (IH, 
br), 3.46-3.60 (IH, br), 5.29 (IH, d, J=16.0 Hz), 5.36 (IH, t, J=7.0 Hz), 5.82 (IH, 
d, J=16.0 Hz), 8.01 (2H, br d, J=4.6 Hz), 8.85-8.95 (2H, br), 10.35 (IH, s), 12.60 
(IH, s). ESMS (electrospray mass spectrum, negative) (m/z): 508 {(M-H)', 
20 CjaHsaNOs^'Cl - HI, 510 {(M-H)', CzsHj^NOs^Cl - H*}. 

mm 6 

A. 4-aAcetvl- 2-amethvaficofuranone (8) : it^^m 27 (DwiM^ 
4-0-asco£uranone (0.301 g, 0.651 mmol)S:7-fe h >(2 ml)\zmmV. mMiJ U 
25 r> A(99 mg, 0.716 mmol). 3 '^'fb;<5^;i/(0.0484 ml, 0.781 mmol)^£lin^T 2 m 

MEEiilSt. m$^i^i)ti^JV:fjyA^a'7hifyy^'- (SiOjlOg, 
•y->-g^Kx^;P) (3J:D)WStT75.5mg(24%)© (8) ^^tc (m^^Mm^ 
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^W, as a colorless gum) , 

NMR (CDCI3. 500 MHz): 1.22 (3H, s), 1.28 (3H. s). 1.64 (3H, s). 1.77 (3H, br 
s). 2.04 (2H, t, J=7.8 Hz), 2.09-2.20 (2H, m), 2.35 (3H, s), 2.39 (IH, dd, J=18.2, 
10.0 Hz), 2.47 (IH. dd, J=18.0, 6.2 Hz), 2.63 (3H, s), 3.33 (2H. d, J=6.5 Hz), 
5 3.83 (3H. s), 4.52 (IH, dd, J=10.0, 6.2 Hz), 5.08 (IH, tq, J=6.5, 1.3 Hz). 5.52 
(IH. t. J=6.6 Hz), 10.44 (IH. s). 

B . 2-(?-methylascofnranone (7) : ita^ 27 
±T#fc(8)(63.5 mg, 0.133 mmol)<&^ ^ ^ -JK4.2 ml) tj^ji l%7i!.mit± 
10 hUC7A7K^^(4.2ml,1.05mmol) ^MXMUX' AmmmWLft, S.mm^2l^ 

•Th^yy^- (SiOj 10 g, ^^•tf>-i^i?X5^;P) JCct O MS! LT 52.1 mg (90%) 

15 © (7) (MfiJteii^ft^^i^K, as a colorless gum) . 

IR(film): 3390, 1756, 1686. 1564. NMR (CDClj, 500 MHz): 1.22 (3H, s), 
1.29 (3H. s), 1.64 (3H. br s). 1.80 (3H, br s), 2.06 (2H, t. J=7.5 Hz), 2.12-2.22 
(2H. m), 2.40 (IH, dd, J=18.0, 10.0 Hz). 2.47 (IH, dd, J=18.0. 6.5 Hz), 2.66 (3H, 
s), 3.42 (2H, d, J=6.6 Hz), 3.82 (3H, s), 4.53 (IH, dd, J=10.0, 6.5 Hz), 5.20 (IH, 

20 tq. J=6.9. 1.2 Hz), 5.51 (IH, t. J=6.9 Hz), 6.35 (IH, s), 10.37 (IH, s). ESMS 
(electrospray mass spectrum, negative) (m/z): 433 {(M-H)', Cj^HjiOs^Cl - H*}, 
435 {(M-H)-, C24H, A"C1 - H*}. 

25 4-a(4-Car boxvbutanovl)ascofuranone (9) : -fb-&#> 15 

sacofuranone (0.100 g, 0.238 mmol) ^«S7KtfUv> (1 ml) »C^^L, 4-v 
;^5";i'7Sy trU v>(2.9 mg, 0.04 mmol)<i:^;i/:S';i/^M7K!^(0.033 g. 0.490 
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77^- (SiOjlOg, ^^D->-mmx^M tCJ:Oifi|^t.T 0.040 g(32%)0 (9) 
"^nft as a colorless gum) . 

IR(film): -3000, 1752, 1713, 1638. NMR (CDCI3, 500 MHz): 1.23 (3H, s), 
5 1.29 (3H, s). 1.63 (3H, br s), 1.74 (3H, br s), 2.02 (2H. t. J=7.5 Hz), 2.11 (2H, 
qui, J=7.0 Hz). 2.12-2.17 (2H, m), 2.37 (IH, dd, J=18.2, 10.0 Hz). 2.44 (IH, dd, 
J=18.2. 6.3 Hz), 2.54 (2H, t. J=7.0 Hz), 2.65 (3H, s), 2.76 (2H, t, J=7.0 Hz), 
3.24-3.31 (2H, br), 4.55 (IH, dd, J=10.0, 6.3 Hz), 5.07 (IH, tq. J=7.0, 1.5 Hz), 
5.50 (IH, br t, J=7.0 Hz), 10.30 (IH, s). 12.52 (IH, s). 

10 

4-Q-Isomcotinovlascochlorin (10) : it'a^ 14 

ascofuranone (0.200 g, 0.476 mmol) <&*ll7KbfUv> (l ml) mt 

-r y-zi5"y-r (0.233 g. 1.31 mmoi)^jn^fco Kjt^m^^f^i^ 1 mm 

U-^hif^y^- (SiOa 10 g, ^^-^y-rnkX-^M V) LT0.135 g (54%) 

O (10) ?:mc (MfettSiJft^^tlS, as a colorless gum) . 
20 m(film): 1756, 1644. NMR (CDCI3, 500 MHz): 1.21 (3H, s). 1.28 (3H, s), 

1.53 (3H. br s), 1.62 (3H, br s), 1.88-1.97 (2H, m), 2.02-2.12 (2H, m), 2.35 (IH. 

dd, J=18.0. 10.0 Hz), 2.42 (IH, dd, J=18.0, 6.3 Hz), 2.69 (3H, s), 3.21-3.33 (IH, 

br). 3.33-3.46 (IH. br). 4.51 (IH. dd. J=10.0, 6.3 Hz), 5.09 (IH. br t. J=:7.0 Hz). 

5.48 (IH, br t, J=7.0 Hz), 8.00-8.02 (2H, m). 8.89-8.91 (2H, m), 10.35 (IH. s). 
25 12.60 (IH. s). ESMS (electrospray mass spectrum, negative) (m/z): 524 

{(M-H)-, CggHsjNOe^^Cl - H*}, 526 {(M-H)', C^^Ha^NOe'^Cl - H*} 

mmmi 

-^*{w<b^J^-l, 63mg, •t7.^:tUX'- h • V)V\i^> lOmgv m^i^V 
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VSmg.ho^^Z. \JmHSi 40 mg, L- h K D^p '>:/n tf;Hr;i/P--7>(PO-30) 
50 mg, t K D i/^-^U e;l^-liJUD-;^.SL 12 mg, iaMSir;i/a-7. 46 mg, 

*;UzKj^^'>j>t5^;Hr;i/D-;^ .^^hU'^^Aii lomg, XxJU >®?:^;i'->'::7A 3 

mg, 6mg^^trJ:^§j!^*4^^-&L, ^fifejiO fCHmbLT^^^lT^L 

5 T^mUfe. 

»b;^cll:'&i^.iiv 63gtcail50^^A, □->;^i$'-5^60g, l-lkd^^ 
vyotf;i.-t;i.p-X30g, hHD^'>yot:jHi;|/D-X-SLl2g, W^Wb"^ 

10 ;PD-x*46g, ;^;i/3}?^v^5^ji'-ir;i/D-xn:i-hU'^A:^iog, xx7U>i? 

0.25g©^j§iJ<hL;t. 

15 ^fc;'&«^-2l, 100 g, 1!S«SS-k;i/D-X70g, 5itl35g, •n)\^i!l^^x/:^=J-)\/'\L)\/ 
O-X- :^;1/'>>>A-170 g, □->X^-^70 g&lK'XxTU >i?T^:^iv'i7 

A 5 g *?g^b, (cjT^LT-^j&t 0.35 g (ry^m^wm^tz.. 

^~3ie^7'5X5 Hi: PPARr^ST'^X^ K$ COS-1 WlC^Xbfc^, 

COS-1 iiHS'^oy^XS H^A : Jtfi^^^AH life Technologies ttO 
lipofectAMINE UM^J^ V^TJgffiil 0 tctyo fz.. 1 X lO"* ©ifflflS^ 10% vfl^iS 
Ifiim^^-^tf 2 ml ® ncD^/jN^ift(DMEM)tC:J^-t!C$-e-T 35 mm h U 

WcMX^tL^. ^^:^/X»?WfT 17 B#FB^ig^L.rc. ^(C^«J*|^5feL, 
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')m\zmM \^T\^^mm^ U >m^m^^7i^(?BS)-m^ VtcW:. lipofectAMINE 

4 mg, 2 mg -^tyft/hlfiltf J^Sfe, OptiMEM(Life Tecnologies tt)500 ml t 
LipofectAMINE 50 ml ^^f)^Lft OptiMEM 500 ml ^^^^ii^l^tbm^VT. ^ 
MX 15 ^mUWLVit. Z (DM't^ 100 ml t OptiMEM 400 ml ^B't LX< h 

h 'J bXlt^L, Sttj^MSUfclfiltf 10% iifei^tlS^-^ty DMEM 

^m^m^. 37x:i!2ommmLrco ^mi^ntLxmt^<^^m. n, 12 
^h^) m<Dmm^m3\ vx^^vtiWi. 250 mi (ommmmmmm (25 mM Tris 

phosphate buffer (pH 7.8) , 2 mM 1,2-diaminocyclo-hexane-N, N,N',N'- 
tetraacetate, 10% glycerol, 1% Triton X-100 SrJP A> ^/t— U XT >Tii 

mtimmLxMibrco. mmmmvTmm^^^^zmmLtcWi, 4x:xm'b^m 

(15.000 rpm. 2 min)Lfc±t»*aiJ:tffi©^)^i Lfco 20 ml (D±m\Z 100 ml (D 
;p>'7 X ^— tfSM^^(2.14 mg Co-A, 100 ml 470 mM D-Ludferin, 200 ml 530 
mM ATP, 2 ml CD DTT-Tricine buffer (pH 7.8)^^*0 iJ' -(ATTO 

)\^^y±>i)—AB-2ooo)xmyt^m^Lrz. rnxmrnrnMrnoy^^y^ h v^- 

•t'S'i^tCfi, Luminescent /3 -galactosidase detection kit II (Clontech)Srffl V^T, 
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^5. ^§im( Dit^mz^^-ppAR o-t-yi;'-(DmmttT^xmB=f<D^^m± 

PPARtt PPAR/3 PPARr 

\i^^^j^V> - - + + + + 

it't^'i - - ++ + 



+++ 



\t-^m-2b - - +++ 

i\L-^^-2Q - - + + 

- - + + 

- - + + + 

+ + + + : <10-^&.T\zm^it(D\f—^i)i&^ 
+ + + : 10-«~10-'>MllStt{t(Dtf-i7;!)tfe5 
+ + : 10»~10-^M{CS14<l:(Dkr-i7;JtfeS 



10 :^^^(Dit'tmt. ^mmmmmm0kRxsmmm^m.±r^^iji^^7r^-r. mm 
mm.±9J3^^n^r^rztb. ^mm\zm.K>i^x^^y hmfbLEEm'Ey')v^m\ 

XxP> . T-fe-T^-h (DOCA) 10 mg/kg ^TS4L;to mWr\Z^'i7.^ 

-^m^y h (12^) f)^^iEm'RUi:miiiLrzo wBmm'^y hit-mmomu 
^k^i^-is#ptbfe. it^^-i },tmmmtih~mBi}-^6 loo mg/kg ^mmn 
m. i^mRissk!£^=Bz:t\zmmLrz. 

jfaffi«>%ji{c:±#U3jiaiCtt5pi*|Jfa£E*« 180 mmHg ^mxtz, ZjiB*>e> 
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-^ommmmm$>rzK)w-i^ i.i2±oj4m(mean±sE)<Dmmm^^pL. mstz 

0 (Dmmmit^^ 0.51 ±0.37 M(mean±SE)T* o fc. *fg5^(3!)<b^tl«. i^gii 

^tmmmmmm9m^'A0^^t£m^xm.mLtzo 30-32 m^omm db/db 

thtz. mmii^zsfikm7i(,^^mmL-^-\krz. mmtB:^^u7(D'T^xi[yy 
hmmmmn ce-2 it^m-n ^7±:h>\zmi)-^vrzm. ^^*^i|sf 
mnLX7±h>t:mWL-^^xi;)^<b^uy h\z^mLrzo it^m-n 
mmcD o.i%x$>^. Mmmnhmm<o7-th>^mDii^mzm. 

^mMt:Lib^it,'A(D5Bmitmmm\zit^i^-i7^o.i%m^Litmn^-^^ 
tzo mm^mf^i^\z4 am. i^mmm\zmLxmmhxit)^i^. 20-24 eg 
<o5Bm\mno.i%it'^(^-n^^mm^^^rzo dh/dh-7^xitRm^-'j\z 

-viciR^Lx, ^-z^mzn^nrzmmt5x^.hxmiiz^vrz. mii)^ibm 
^f}-^fj:^v\,z. it^m-n ^mmizM^vx^x^t. mm. mmmm^zsmm 

Mmmmtit^x 50%&rfxit^i^.n \mt>mL^&^t:^r^ z: tt^ioib^^o 

i^Mm250 !fyA(DO-(7.^~^m'7y hiZXhU-:^ hV hi^> (50 mg/kg) 
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hUZfh'/h'y >^4©it» e-B -0, 100 mg/kg \£7:ih,m\zmm 

■?-ntt7 0ai?4.1fg. 14 QeT4.5fgtCitJPUfc, ZtliZMb. -fb^i^-lS-^ 
mnm^mS^mmtit^. 7 0iT'41.4%, 14BBT43.6%<J:#icfwi£Vil/^ 

mmMmM(Dmmm\mnMmmtit^'i^ 1.5 igtiitjn -ft-^^^-i 
m^mMmmtit^ 7 a 14.3%, i4 a ex- 23.3%^n^*nwiciwMii> t^o 

-ft^fiigUP^^^pj^^ 80 g/jlT^-SOJC^* L, tl^iUMfig^ttad^Jc 18 g/ 
t);6^)6^t)^-r 30 g/ji©^*:aJiJjnSr^Lfc. -fb^tl-l (D^^iz^-oXRmHi^^m 



^6 















7 


38.4±1. 7 


32. 9 + 1. 9* 


27. 0±3. 2* 


(g/rat) 


14 


42. 5±1. 7 


32. 6 ±2. 9* 


26. 8 ±0.9** 




7 


169. 5 ±7. 6 


99. 9 ±13. 0** 


41. 6±I. 1** 


(ml/rat/day) 


14 


189. 6 ±5. 7 


106. 9 ±18. 0** 


42. 4 ±1. 0** 




7 


128. 5 ±5. 3 


74. 6 ±6. 4»* 


19.8±1. 7** 


(ml/rat/day) 


14 


159. 8 ±5. 3 


79. 7±12. 5»* 


17. 5 ±0. 8*» 


mmmmm 


7 


8. 85 ±0.36 


5.39±0. 55»* 




(g/r at/day) 


14 


12. 05 ±0. 38 


5. 78 ±1.09** 






7 


291.0+4.7 


307. 7 ±4. 8 


350. 4 ±10. 2** 


(g/rat) 


14 


292. 5 ±4. 2 


318. 3 ±6. 8* 


370. 4 ±10. 2** 


i^^JPIMggSf. n=9, m 


mm{t^^-is:^u. n=8. mnnm. 


n=5 



*P<0.05, **P<0.01, in Student's t-test. 
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10 mo 12 ji^ db/db 'T^T.mmmfj^^UMv. mmo^i^jtmrnufi too mg/di 

L'T^^^-vtCJR^Lfc..'ft;^!^-25 «-B-leJ, 60ing/kg $MPiS#tfc. 

5 mmmt^ij^ibi. 2, 3, 5, iRzsioBmzmMt^^^i^m^UitLxskm 
3 Baw«9o%^±t>imfi*^M'>L';/s:. mitn^sBm^^^mzwpu 

7 aST30%m±©<ST^&^L:/5:, 

10 

-af^^fc^tJ-150mg/kgS#P, -P*<b^#l-l (25mg/kg) S#P. S 
O0-g^&{t:^!^-25 (50mg/kg) «-^PiLfc. {fc'&i^-l Rt;^k^!Kl-25 « 2% 

MSLt^ (0 3)o 

nmm 1 0 

^b'&!^-27 <t Msg t LTffl Vife tr:t ^ U i57 y > fc-T) ViT ©-t >1t- ^ A ^^-r o 
^55^ e. e./(»>;^j:a; -5 fc*^Bj(o^i:^i^« in vitro X'h PPARr 'J -fey^-tcj^^ 

25 

^MgiJi 1 (a^>T^X(p^b^ife>.i {cj:^ii5flgjiii^inih) 

^'^-ti-tLrcom^(D5m^ddYj^-^^7.4om^m{^^\z5m\z^mn=sh 
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^(0ot>4m(Dm.m\zjL-^jy\:im7i(.ii>mm2x lo'm^^mL^. ^>m 
m^^miyU\f^mit. ^'^nmrntLfco :9>«©igf*t2 4M^35^e.H^© 
m\zit^m'i ^-^n^n ioo~4oo mg/kg ^m^^p^^^ m d <D-mtit^!^ 
■i^^^j^mmi!$>^o.i%y-(->.8o (0.2 ml) ©^^^s-^Lfc, ^>mm^ 

(mg/kg) (g/mouseV (m^/dl) Jfa^TNFa 

0 40.0±1.0 401.1±73.8 . ++++ 

100 38.0 ±1.0 258.2 ±53.2 NS +++ 

200 36.7 ±0.7 185.1 ±26.2* P<0.02 ++ 

400 31.3±1.1 99.1 ±18.3** P<0.002 ++ 

0 (.JE'^i^mW 30.0±0.5 47.7±3.5*** P<0.001 + 

a) Student's t-test. (n=8) 

>X U >t£mi4©^Slc:J;§^;un-x|p|^bK*£i:cD®T, (c):^?>iSBJiat3j;§^;|. 
-1 H:y>m»CckSTNFa:il^^«J|!lLTVi-5C«i:j&?^$nfc. 
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H $ 0 $5 S 



1. 7X3i7^y> ; MmzT7.3yyyymm^xU7xn^n^)>m 

<tt7;u^-;k 7U-;k (c,~c,s) 7)V^)V7^}-)V. -ch^cooh^ 
-CH2C00 (Ci~Cis) 7)V^)V. -c (=0) (c,~Cis) 7;p=^-;k 

-C (=0) 7'J-;k -C (=0) (C.-Cis) 7)V^)V7^)-}V. -C (= 

o) (CH2) j^jgCooH. nzi5^y'r;i/x«-i'ynu5^y-r;ud>e>nc-5pj; 

^i^TSSv ^I^U-fe:/^-PPAR<7)'J;^>H. 



R,«, H. - (Ci-Cg) 7)V^)VX\r7)V^-)V. XH-C (=0) (Ci 

-Cj) 7;u=!f;h?*d ; 

Rztiv - (C,~Cs) 7;l^^;UXtt7;i"ir-;k -CHgCOOH. -c 
H2COO (Cj-Cg) 7;Wk -C (=0) (Ci-Cs) 7JWk -C (= 
O) (CH2) i^gCOOH. nn^^y^Jl/Xtt-rV-n^^y-TJl/T^O ; RtX 

Rati, HXttC 1 






o 
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R,«, H, - (C.-Cj) 7)V^)VX\r7)V^~)V. XJi-C (=0) (C 
R2«. H, -CH2COOH, -CH2COO (Ci-Cg) 7;Wk -c 

(=o) (c.-Cs) 7;i/=*^;k -c (=o) (CH2) ..jCooh, -n^^ 




Ritt, - (Ci-Cg) 7)V^)VX\tT)V^-)V. Xtt-C (=0) (C 
,~Cs) 7;i'+;UT^0 ; 

Rztt, H. - (Ci-Cj) 7;i/^;WX«7;i'^:::;i/, -CH2COOH, - 

CH2C00 (c.-Cj) 7;i'^;k -c (=o) (Ci-Cj) 7;wk -c 

(=0) (CHj) j^sCOOH, -Ii5^y^;|.3^«-rv-zi5^y-f : S. 

n 



4. : 
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R^t. H, - (Ci-Cg) 7;i/^;i/X«T;u^-;k x\t-c (=o) (c^ 

RHt. H, - (Ci-Cg) 7;Wk -CH2COOH, -CH2COO (C, 

5 -Cg) 7;wk -c (=0) (Ci-Cg) 7;WK -c (=o) (CH2) 
^^1^0 ] 

10 

mmisbL's. m^. m^Rx^mm^^t5m^<Dm^0km. Mtxtcg 

25 

ftmzm^um<Dmim 1 , zxits m\zt&^0mn u ir^'^j'-ppAR o^jisy 
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5 

(Dit^^^. mm\z^Kfmmthxn^-vt^mmtth\z. mnmmiz^-^ 
10 r^z.t^^ts, HOiB^^fe. 

mm-.isL'^. sfm. wm. uss, m'SRxsmm^'^tswm<Dm^0im. mmzi^ 
15 B^^mmzmm'r^mm0km^^tsm^0km mm:ff>mm\znz^mmm ; 



1 2 . i"i^«i!t^{c:*5ttsi^iii^ >'5^>A>xa5^fla*5^i4Rrx/5:Ji^5E 

ib\z^m-f3:m<Dm:^mi. 2, 3x\t4m\zve.m(Dit^m^. mmz^ommt 
lyxn^-Q^^mijmtthiz. m%m^\zn¥-t^z.t^^ts. piiB^^js. 

25 ft*^i 0, 1 ixtti 2\ztm<D-:^mo 

^^(Dmmizj:D^m-^n^mmximwi(DihmRU/x\t'^^(Drzi!b(D. mm 
izj:ommtLrwmxt^mm!&i^th\zm^^^, mmRzsxxu^morzib 
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5 ; jfii^, fFBi, WBi. Mgp, ^^ROTE^^tfJilSICDlitt^jg, M^Z^ 

^^^mmizmm-r^miSLik^^^t^mi^ikm mm^>Bm\zBz^mmm ; 

10 16. ^^%Wim\z^n^mu^y^iv)\y7.M3Qmmm^ms/y.\imt 
t^o:)^m.±-^^tz}i>\z. mmz^^m.mtLxmm'r!'^^wMm^th\zm\>^ 

1 8 . m^Wim\z^n^m^ u -t :/i5' -ppar u > ^© 

20 feJ*©, rated: K)E^tbTff^T^S^Jjntl$:,ht){CfflVi;5, tt^^ll > 2, 
25 mm : Jitt«, JfFK, ^li, KiB, Jl^RWlil<£^tJlKS©ii'l43*iSE, MOJlcg 

n:»y. Ri^s^may^^mmmmoisyvi^^. »^jii8{cib 
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m^m 18, 1 9 xtt 2 0 izt&mommo 



39 



wo 00/53563 



PCT/JPOO/01497 



ill 





1/4 



wo 00/53563 



PCT/JPOO/01497 




2/4 



wo 00/53563 



PCT/JPOO/01497 



80 




■ 1 ' ' J 1 1 I 

8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 



3/4 



wo 00/53563 PCT/JPOO/01497 



a 
o 

c 
o 

CO 

2 



ft^27 : IOOmM 



pioglitazone: 10 



sample injection 
(4 min) 



time 



4/4 



INTERNATIONAL SEARCH REPORT 



Intematioiial application No. 

PCT/JPOO/01497 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI' C07C59/92, C07C69/738, CO7C403/20, C07C403/24, C07D213/79, C07D213/80, 
C07D307/32, C07D307/58, A61K31/12, A61K31/122, A61K31/192, A61K31/216, A61K31/34X, 
A61K31/455, A61P3/10, A61P9/10, A61P9/12, A61P19/12, A61P35/00, A61P37/00, A61P37/06, 

CP7K14/765 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI' C07C59/92, C07C69/738, CO7C403/20, C07C403/24, C07D213/79, C07D213/80, 

C07D307/32, C07D307/58, A61K31/12, A61K31/122, A61K31/192, A61K31/216, A61K31/341, 

A61K31/455, A61P3/10, A61P9/10, A61P9/12, A61P19/12, A61P35/00, A61P37/00, A61P37/06 



Documentation searched otiier than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS(STN), REGISTRY (STN) , MEDLINE (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP, 74628, A2 (CHUGAI SEIYAKU K.K) , 
23 March, 1983 (23.03.83), 

abstract; claims, page 1, lines 13 to 21; example 17 



1.2,4-9, 
18-21 



US, 
CA, 
AT, 
CS, 
ES, 



58-43938, A 
4500544, A 
1192557, A 
20052, E 
245791, B2 
522459, Al 



US, 
ZA, 
CS, 
ES, 



58-69860, A 
4542143, A 
8206528, A 
244911, B2 
515648, Al 



WO, 94/04520, Al (IMMUNO JAPAN INC.), 
03 March, 1994 (03.03.94), 

abstract; claims; example 1 (Family: none) 

WO, 94/05274, Al (IMMUNO JAPAN INC.), 

17 March, 1994 (17 . 03 . 94 ), abstract ; claims 

& JP, 6-305959, A 

JP, 7-206838, A (IMMUNO JAPAN INC.), 
08 August, 1995 (08.08.95), 
abstract; claims (Family: none) 



1-3,5-9, 
18-21 



1,2,4-9, 
18-21 



1-3,5-9, 
18-21 



^ Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not 

con^dered to be of particular relevance 
"ET earlier document but published on or after the intemational filing 

date 

**L" docnmeot which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"0^ document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the intemational filing date but later 
than the priority date claimed 



T* later document published after the intemational filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underiying the invention 

**X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

docmnem of particular relevancy the claimed invention cannot be 
considered to involve an inventive stqi v/hen the document is 
combined with one or more otiier such docummts, such 
combination being obvious to a person skilled in die art 
document member of the same patent family 



Date of the actual completion of the intemationai search 
24 May, 2000 (24.05.00) 



Date of mailing of the intemational scaroh rqwrt 
06.06.00 



Name and mailing address of the ISA/ 
Japeuiese Patent Office 

Facsimile No. 



Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (JiUy 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/01497 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 62-181271, A (SAGAMI CHEMICAL RESEARCH CENTER), 
08 August, 1987 (08.08.87), 

claims, page 1, lower right column, lines 8 to 6 from the 
bottom (Family: none) 

JP, 51-110035, A (Masashi OKADA) , 

29 September, 1976 (29.09.76), claims 
Sc AU, 7578668, Al 

JP, 51-36450, A (CHUGAI SEIYAKU K.K) , 
27 March, 1976 (27.03.76), 

Claim, page 1, lower right column, line 6 to page 2, upper 
left column, line 11 (Family: none) 

US, 5420334, A (MERCK & CO. , INC.), 

30 May, 1995 (30.05.95), abstract; claim 14 
& GB, 2288173, Al 

GB, 1498334, A (Masashi OKADA), 

18 January, 1978 (18.01.78), 

page 1, lines 5 to 21 (Family: none) 

GB, 1495353, A (CHUGAI SEIYAKU K.K), 

14 December, 1977 (14.12.77), 

page 1, lines 6 to 12; claims 

& DE, 2515142, Al & US, 3995061, A 

& CA, 1057306, Al & NL, 7504079, A 

& FR, 2267094, Al 

US, 3546073, A (AMERICAN CYANAMID CO.), 
08 December, 1970 (08.12.70), 

abstract; column 2, lines 33 to 40; formula (VD!) 
(Family: none) 

WO, 99/07357, Al (ONO PHARMACEUTICAL CO., LTD.), 

18 February, 1999 (18.02.99), 

abstract; page 2, line 7 to page 4, line 6 

& AU, 9885595, Al 

WO, 98/57631, Al (THE GENERAL HOSPITAL CORPORATION) 
23.December.1998 (23.12.98) , abstract; page 2, line 2 to 
page 3, line 8 

& US, 5925657, A & AU, 9881471, Al 

WO, 98/43081, Al (LIGAND PHARMACEUTICALS INCORPORATED), 
01 October, 1998 (01.10.98), 

abstract; page 2, lines 4 to 7, lines 21 to 29; page 6, 
line 4 to page 7 line 10 
& AU, 9867735, Al 

NATURE (LONDON), Vol.391, No. 6662, (1998) 
Mercedes Ricote et al . , 

"The peroxisome proliferator-activatedreceptor-y is a 
negative regulator of macrophage activation", pp. 79-82 
Cited in the specification of this application 

NATURE (LONDON), Vol.391, No. 6662, (1998) 

Chengyu Jiang et al. "PPAR-y agonists inhibit production 

of monocyte inflammatory cytokines" pp. 82-86 

Cited in the specification of this application 



1-3,5-7,9, 
18,19,21 



1,2,4,5-7,9, 
18,19,21 



1-3,5-7,9, 
18,19,21 



1,2,4,5-7,9, 
18,19,21 



1-3,5-7,9, 
18,19,21 



1,2,4,5-7,9, 
18,19,21 



1,2,4,5-7,9, 
18,19,21 



1-9,18-21 



1-9,18-21 



1-9,18-21 



1-9,18-21 



1-9,18-21 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/01497 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Naibunpitsu • Tounyoubyou-ka , Vol.6, No. 6, (1998) 
SUGIYAMA Takuya et al , " Insulin sensitivity and retinoid 
X receptor", pp. 551-557 

Chemical Abstracts, Vol.130, see abstract No. 10218 



1-9,18-21 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/01497 



Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. 1^ Claims Nos.: 10-17 

because they relate to subject matter not required to be searched by this Authority, namely: 

The subject matter of claim 10-17 corresponds to "a method for treatment of 
the human body by therapy" (POT Rule 39.1(iv)) . 



2. □ Claims Nos.: 1,6-22 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful mtemational search can be carried out, specifically: 

(See Extra Sheet) 



3. O Claims Nos,: 

because they are dependent claims and are not drafted in accordance with the second and thi rd sentences of Rule 6.4(a). 
Box II Observations where unity of invention is iacldng (Continaation of item 2 of first slieet) 
This International Searching Authority found multiple inventions in this international application, as follows: 
(See Extra Sheet) 



1 . Q As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. QJ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. O As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Claims 1 to 9 and 18 to 21 
(As stated in Column I-l, claims 10 to 17 pertain to a subject matter which 
this International Searching Authority is not required to search.) 

Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
No protest accompanied the payment of additional search fees. 
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It IS unclear how far compounds are involved in the category of "ascofuranone 
homologs and ascochlorin homologs having at least an orcyl aldehyde moiety wherein 
the hydrogen atom(s) of the hydroxyl group (s) at the 2-position and/or the 4-position 

of the orcyl aldehyde moiety are substituted by C,.^s alkyl, isonicotinoyl, etc " 

as described m claim 1, in addition to the compounds represented by the fortnulae as 
set forth in claims 2 to 4 . 

Therefore, invention as set forth in claim 1 and inventions as set forth in 
claims 6 to 22 with citation of claim 1 are unclear. 

It is unclear how far diseases/conditions are involved in the scope of "diseases 
or conditions which can be ameliorated by regulating the transcription of genetic 
information depending on the nuclear receptors PPAR's" as described in claims 6, 10 
and 14, in addition to the diseases/conditions as cited in claims 7, 11 and 15 and 
the diseases/conditions as particularly disclosed in the description 
r.^ ^' Regarding claims 1, 6 to 9 and 18 to 22, the International Search has been 
practiced on the compounds represented by the formulae as set forth in claims 2 to 
4. Regarding claims 6 and 14, the International Search has been practiced on the 
diseases/conditions as cited in claims 7 and 15 and the diseases/conditions as 
particularly disclosed in the description. 



Forni PCT/ISA/210 (extra sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/01497 



Continuation of Box 11 

As will be described hereinafter, the International Searching Authority has 
recognized that this international application has four inventions. 

o Among inventions as set forth in claims 1 to 21, those wherein the "ligands 
of nuclear receptors PPAR' s" are novel compounds. 

o Among compounds as set forth in claims 1 to 5, those relating to publicly 
known compounds. 

o Among inventions as set forth in claims 6 to 21, those wherein the "ligands 
of nuclear receptors PPAR's" are publicly known compounds, 
o Invention as set forth in claim 22. 

Inventions as set forth in claims 1 to 5 are inventions relating to compounds 
per se which are "ascofuranone; and ascofuranone homologs and ascochlorin homologs" 
having properties as "ligands of nuclear receptors PPAR' s" and these inventions involve 
two concepts, namely, inventions relating to publicly known compounds (for example, 
compounds #1-6, 8-13, 16-26 and 32-39 as described in the description; the same will 
apply hereinafter) and inventions relating to novel compounds (for example, compounds 
#7, 14, 15 and 27 to 31; the same will apply hereinafter). 

Inventions as set forth in claims 6 to 21 are inventions relating to use of 
"ascofuranone; and ascofuranone homologs and ascochlorin homologs" based on a finding 
that the "ascofuranone; and ascofuranone homologs and ascochlorin homologs" as described 
in claim 1, 2 or 5_are "ligands of nuclear receptors PPAR's" and involve two concepts, 
namely, inventions relating to novel use of the publicly known compounds and inventions 
relating to use of compounds which are considered as novel compoiinds. 

Invention as set forth in claim 22 is an invention relating to novel compounds 
per se which are Schiff bases of the above -described "ascofuranone; and ascofuranone 
homologs and ascochlorin homologs" as set forth in claim 1, 2, 3 or 4 with "amino group 
of serum protein" and different and independent from the above described "ascofuranone; 
and ascofuranone homologs and ascochlorin homologs". In addition, this invention is 
not an invention with the use of a finding that the above -described "ascof \iranone ; 
and ascofuranone homologs and ascochlorin homologs" are "ligands of nuclear receptors 
PPAR's". 

Now, the relation among the concepts of the five groups of inventions as described 
above will be discussed. Inventions relating to novel compounds, among the compounds 
as cited in claims 1 to 5, and inventions wherein "ligands of nuclear receptors PPAR's" 
are novel compounds, among the inventions as set forth in claims 6 to 21, have a technical 
feature in common contributing to the prior art in the point of providing common novel 
compounds . Such being the case , these two groups of inventions are considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 

However, it does not appear that there is a technical relationship between 
inventions relating to publicly known compounds, among the compounds as cited in claims 
1 to 5, inventions wherein "ligands of nuclear receptors PPAR's" are publicly known 
compounds, among the inventions as set forth in claims 6 to 21, and invention as set 
forth in claim 22, and inventions as set forth in claims 1 to 21 wherein "ligands of 
nuclear receptors PPAR's" are novel compounds, involving one or more of the same or 
corresponding "special technical features (technical features clearly showing the 
contribution to the prior art made by the inventions as set forth in the claims as 
awhole)". Suchbeing the case, these groups of inventions are not considered as relating 
to a group of inventions so linked as to form a single general inventive concept. 
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